'STATICS OF A PARTlCLK—ATTRACffON'.    U$
the angle JZAfA be denoted by <£.    Then we have for the  com-ponent along MA,
,   X = ME cos $ = J? sin y cos <£,                          (12) and for the component along JJO?,
F= J/.£sin<£=.#sin-ysin(£.                           (13)
469. We are now prepared to solve the general problem :~Given, any number of forces acting on one point, in lines which lie in different planes, required theirijesultant in .position and magnitude.
Through the point acted on, draw three lines or axes of resolution at right angles to one another. Resolve each force, by § 468, i°, or by § 468, 2°, into three components, acting respectively along the three lines. When all the forces have been thus treated, add severally the sets of components: by this means, all the forces are reduced to three at right angles to one another. Find, by equation (2), their resultant: the single force thus obtained is the resultant of the given forces, which was to be found.
Remark. — All the remarks made with reference to the resolution and composition of forces along two axes (§ 435) apply, with the necessary extension, to that of forces along three.
' 470. We are now prepared to answer the question which forms the first general head of Statics; What are the conditions of Equilibrium of a material point? The answer may be put in one or other of two forms.
i°. If a set of forces acting on a material point be in equilibrium, any one of them must be equal and opposite to' the resultant of the others: or,
2°. If a set of forces acting on a material point be in equilibrium, the resultant of'the whole set must be equal to nothing.
471.    Let us consider the first of these statements.
Given, a set of forces, P^ P# P3, &c,, in equilibrium : the force /*,, for example, is equal and opposite to the resultant of Pa, P# &c. ; or, the resultant of Ps, P3, &c^. is -/*,. Omitting Pt, find the resultant of the remaining forces by the general method; the components of this resultant will be
Ps cos aa + jP3 cos a3 + &c. along MX. Pa cos /?3 4- P3 cos (33 + &c. along MY. JP3 cos ya 4- P& cos y3 + &c. along. MZ.
Now, if -P, be the resultant, the components of —'IP will be equivalent respectively to the components of this iresultant, therefore
- Pv COS a, = P9 COS a2 4- Py cas a, -4- &Ci
- Pl cos/3t=P2 cos/?, 4- J* oos P, *&c<
- Pl cos y, = Pa cos ya -v J? cos 7, 4- &c.ng that angular motion, against or with the hands, would carry a line from the direction, (/, tn, ;/), through an angle less than 180° to the direction, (/'v w', «'), according as 'angular motion, through a right angle from OX to O Y is against or with the hands of a watch, held in
